Functional assay for GABA receptor subtypes of a cockroach giant interneuron.
gamma-Aminobutyric acid (GABA) receptors were examined in the cockroach central nervous system (CNS) using the single fiber-oil gap method applied to an identified giant interneuron. Short-lasting pressure application of 10 mM GABA developed a multiphasic response composed of a fast hyperpolarization followed by a transient depolarizing component and a stable hyperpolarization. This triphasic characteristic shape of the response was modified according to the dose of GABA injected or bath-applied and to the precise localization of the injection within the dendritic area. The transient depolarizing phase showed a negative reversal potential of -70 mV. Both hyperpolarizing phases reversed at a more negative level ranging to -80 mV. A positive shift of these values was caused by a decrease in external chloride concentration. Bath-application of 0.1 mM picrotoxin (Ptx) decreased the depolarizing phase which was progressively replaced by a stable hyperpolarization. The transient depolarizing component desensitized quickly and was the most sensitive phase to Ptx action. The Ptx-resistant response reversed at a mean value of -100 mV close to the equilibrium potential for potassium ions (EK+), suggesting that it was generated by a K(+)-channel coupled receptor. Although baclofen was unable to mimic the Ptx-resistant GABA response, the compound CGA 147823, known to bind with a high specificity to vertebrate GABAB receptors, has been successfully used to reproduce the Ptx-resistant GABA response. It is suggested that, in addition to GABA receptors linked to chloride channels, the insect CNS possesses GABA receptors sharing ionic characteristics of GABAB receptors especially those located in the vertebrate CNS, although they are insensitive to baclofen.